In developing an economic model for public donations, we applied the theory of consumer choice, and with the derived model, verified two propositions: 1) higher price elasticity of demand for a product may lead consumers to demand more for it but less for other products given the total budget; and 2) a tax return rate based on donations positively influences consumer well-being, while the sales tax rate negatively affects it. After looking at the policy implications of public school finance, we suggest that the government should increase the tax return rate based on public donations instead of increasing sales tax rate to collect more funding to finance public schools.
Introduction
While both taxation and donation take money out of people's pockets, their economic impacts on consumer behavior are different. Taxation is required by the government-consumers do not have a choice about paying taxes, while donation is not required by the government-individuals make a voluntary choice to give money to a cause or causes.
Let's look at the case of public schools. The government uses taxes (e.g., sales taxes, property taxes, etc.) to finance our public schools. While the funding sources of public schools mainly come from taxes, a small percentage of public school funding comes from donations that can be used to pay for teachers' bonuses/awards/grants or students' scholarships/awards. Although donations do not have significant weight in public school funding, they do play an essential role in teachers' bonuses/awards/grants and students' scholarships/awards by How to cite this paper: Lin The issues relating to and framework for taxes (e.g., sales taxes, local taxes, etc.) have been broadly investigated and discussed by several researchers (e.g., Mikesell, 1970 [1] ; Fisher, 1980 [2] ; Mikesell and Zorn, 1986 [3] ; Wong, 1996 [4] ; and Lin and Couch, 2014 [5] ). Some economics researchers (e.g., Andreoni, 1989 [6] and 1990 [7] ) applied economic theory to develop models of giving based on altruism, but the factors that influence an individual's giving behavior have been widely studied by marketing and psychology researchers (e.g., Bendapudi et al., 1996 [8] ; Arnett et al., 2003 [9] ; Baumeister, 1982 [10] ; Reed II et al., 2007 [11] ). Researchers in marketing and psychology focus on the concept of altruistic or selfless. That is, motivation is contrasted to egoistic motives for giving. Donors in reality may act for purely altruistic or purely egoistic when they are giving their money.
No significant previous studies have used the theory of consumer choice to formulate an economic model for donations that may be used to investigate and discuss this issue. Therefore, the main objective of this study is to fill in the gap by using the theory of consumer choice to develop an economic model for donations. Based upon the model, we theoretically prove propositions and discuss policy implications.
Two research questions may be specified as follows:
Q1: Would the higher price elasticity of demand for the product lead consumers to demand more for the product but demand less for the other products given the total budget? Q2: Does the tax return rate due to donations positively influence consumers' wellbeing, while the sales tax rate negatively affects consumers' wellbeing?
The Model

The Utility Function
In this section, we apply the theory of consumer choice in developing an economic model for donations. As mentioned above, no significant previous studies have used the theory of consumer choice to formulate an economic model for donation, but related studies can be mentioned to support our study were done by Andreoni (1989 [6] and 1990 [7] We assume that the consumer's utility function may be displayed in the Cobb-Douglas form, which can be expressed as below:
where α and β ( 0 
should be noted that α and β are also the price elasticity of demand for donations and non-donations, respectively.
The Budget Constraint Line
Suppose that each time a consumer makes a donation, he/she always donates D P . For example, if the consumer always puts $20 in the collection basket each time he attends Sunday worship, this $20 donation may be regarded as the price of the donation for the consumer. Thus D P is the price of the donation.
To encourage people to donate their money, the IRS (Internal Revenue Service) provides a tax return to those who donate money. Therefore, we define tax return rate ( ρ ) as total amount of tax return due to donations divided by total amount of donations during a period of time, say a year. For example, the consumer donated $1000 in total during a year, but received a $50 tax return due to donations. Hence, the tax return rate is equal to 5% (= $50/$1000).
In addition, there is a price ( N P ) for non-donation goods, such as general necessities. The consumer pays not only the price of the non-donation goods but also the sales tax (the sales tax rate is denoted by t).
Moreover, we assume that the consumer's total expenditures on these two goods (donations D and non-donations N) will be equal to his/her total budget (denoted by I) for these two goods. A consumer's total budget (I) is related to four factors: the consumer's wealth/income (ϖ ), generosity ( δ ), sympathy ( θ ), and sincerity of religious belief ( φ ). These four factors ( ) , , , ϖ δ θ φ are all positively related to a consumer's total budget (i.e., , , ,
The greater a consumer's wealth and income, the higher will be the budget the consumer will set up. A more generous consumer will give him/herself more funds to use toward spending. In addition, a consumer with more sympathy and/or sincere religious beliefs also will give him/herself more to spend on donations.
Based upon the description above, the consumer's budget constraint function can be specified as follows:
T 
Equilibrium
Choosing D and N can solve the consumer's optimization problem, which maximizes Equation (1) and subject the result to Equation (2) . Thus, the Lagrangian expression is set up as follows:
where λ stands for the Lagrangian multiplier or a shadow price. Meanwhile, Equation (3) yields the following first-order conditions for the constrained maximum:
The first-order conditions are solved to yield the demand functions of D and N, which are expressed in the following:
and
As shown in Equations (6) and (7) We plug * D and * N into the utility function (Equation (1)), which can be displayed as follows:
As Equation (8) Given the price of donations ( D P ), the price of non-donations ( N P ), tax return rate ( ρ ), sales tax rate (t), and total budget (I), when the share of donations ( α ) increases, the consumer will increase the number of donations but decrease the demand for non-donations. On the other hand, when share of non-donations ( β ) increases, the consumer will decrease the number of donations but increase Proof:
According to Equations (6) and (7),
As noted earlier, shares of donations and non-donations ( α and β ) are the price elasticity of demand for donations and non-donations, respectively. Thus, Proposition 1 implies that when the price elasticity of demand for the product is higher, the consumer would like to demand more for the product but less for the other product due to the given total budget.
Proposition 2.
Given the price of donations ( D P ), the price of non-donations ( N P ), share of donations ( α ), share of non-donations ( β ), natural-born personality (K), and total budget (I), when the tax return rate ( ρ ) increases, the consumer's utility (wellbeing) will increase. However, when sales tax rate (t) increases, the consumer's utility (wellbeing) will decrease.
Proof:
According to Equation (8), 
Comparative Static Analysis
In addition to the first-order condition shown above, we further show the comparative static analysis. We totally differentiate Equations (4) and (5) and obtain: Let Ω be the determinant of the pre-multiplied matrix of vector [ ]
which is:
When we use Cramer's rule, the straightforward comparative static analysis yields:
Intuitively, as shown in Equations (11) As shown in Equations (21)-(24), when a consumer is more wealthy and/or has greater income, generosity, sympathy, and/or sincerity in his/her religious beliefs, the consumer may be more willing to increase their number of donations. Similarly, as displayed in Equations (25)-(28), the consumer also will be more likely to increase his/her demand for non-donations.
Policy Implication
While both sale taxes and donations reduce people's available financial resources, the economic effect of each on consumer behavior is different. For that reason, policy makers may manipulate the sales tax rate and tax return rate to influence consumer behavior and hence leading to different economic impacts.
In this section, we discuss how sales taxes and donations affect consumer behavior and exert different economic impacts.
As demonstrated in Proposition 2, given the price of donations ( D P ), price of non-donations ( N P ), share of donations ( α ), share of non-donations ( β ), natural-born personality (K), and total budget (I), when the tax return rate ( ρ ) increases, the consumer's utility will increase ( d 0 d U ρ * > ). However, when sales tax rate (t) increases, the consumer's utility will decrease (
In addition to the mathematical proof shown in Proposition 2, we graphically demonstrate this in Figure 1 .
As Figure 1 shows, without a sales tax (i.e., 0 t = ) and a tax return due to donations (i.e., 0 ρ = ), the consumer's initial budget constraint line is ab and the optimal choice for the combination of donations (D) and non-donations (N) ]. Hence, the consumer's utility (well-being) will increase to U2 (U2 >U1).
However, as shown in Figure 1 , we now suppose that there is a sales tax (i.e., 0 t > ) but no tax return due to donations (i.e., 0 ρ = ). Under these circumstances, the consumer's initial budget constraint line will shift to db and the optimal choice for the combination of donations and non-donations will decrease to ( 3 D * ,
Hence, the consumer's utility (well-being) will downgrade to U3 ( 
. Figure 1 demonstrates that the consumer suffers a loss in well-being (i.e., the difference between U1 and U3, a negative value) due to the sales tax, while gaining in well-being due to the tax return (i.e., the difference between U1 and U2, a positive value). In other words, the sales tax negatively affects consumer demand for non-donations, while the tax return due to donations positively influences consumer demand for donations. Simply speaking, when the consumer suffers a loss in well-being, it implies that the sales tax results in an economic inefficiency in the market. However, if the consumer wins a gain in well-being, it means that the tax return due to donations leads to an economic efficiency in the market.
In addition to comparing the economic impacts of tax returns due to dona- According to the demand function of donations, as shown in Equation (6), the absolute value of the tax return elasticity of demand, d ρ ε , can be derived as follows:
Similarly, based upon the demand function of non-donations, as displayed in Equation (7), the absolute value of the sales tax elasticity of demand, d t ε , can be derived as follows:
Let's assume that the tax return rate due to donations is equal to the sales tax rate, say 7% (i.e., 0.07 t ρ = = ). Therefore, according to Equations (29) and (30), the absolute value of the tax return elasticity of demand will be equal to 0.0753, and the absolute value of the sales tax elasticity of demand will be equal to 0.0654, which is slightly smaller than the tax return elasticity of demand. The value of "0.0753" implies that if the government increases the tax return rate due to donations by 1%, the quantity demanded of donations will increase by 0.0753%. Nevertheless, the value of "0.0654" means that if the government cuts the sales tax rate by 1%, the quantity demanded of non-donations will rise by 0.0654%.
The information expressed above demonstrates that the impact of a tax return on consumer quantity demanded of donations is slightly greater than the impact of a sales tax on consumer quantity demanded of non-donations. This is because the tax return elasticity of demand is slightly greater than the sales tax elasticity of demand.
Therefore, for example, if the government wishes to increase funding for public schools but does not wish to raise the sales tax rate, it may do so by increasing the tax return rate for donations and encourage consumers to donate more money to public schools. Doing so not only improves consumer well-being, but also increases funding for public schools.
Conclusions
In this paper, we applied the theory of consumer choice to develop an economic model for public donations. Based upon the derived model, we verified two propositions: 1) higher price elasticity of demand for a product may lead consumers to demand more for it but less for other products given the total budget; and 2) a tax return rate based on public donations positively influences consumer well-being, while the sales tax rate negatively affects it.
We not only theoretically compare different impacts on consumer well-being, but also offer public policy suggestions to the federal government. The theoretical analysis demonstrated that when the tax return rate increases through donations, consumer well-being will improve; when the sales tax rate increases, consumer well-being will decrease. In other words, sales taxes will create an economic inefficiency, while donations will create an economic efficiency. The federal government may wish to increase the tax return rate to encourage donations rather than increasing the sales tax rate to collect more funding for public schools.
Finally and more importantly, our economic theoretical model for donations may be useful in constructing empirical models for further investigations of this issue.
